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(54) EPOXY RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an epoxy resin composition having low irritation and a 
slight odor without loss of mechanical strength and viscosity, 

SOLUTION: This epoxy resin composition comprises 80-90wt.X bisphenol^type epoxy resin 
having <10,000mPa.S viscosity at 25** C and 10-20wt.% 1 ,6-hexanediol diglycidyl ether. A 
bisphenol A-type epoxy resin, bisphenol F-type epoxy resin and a mixture thereof are 
preferably used as the bisphenol-type epoxy resin in the epoxy resin composition. The epoxy 
resin composition is useful for a use such as an adhesive for civil engineering or building, a 
reinforcement of concrete, a coating material, casting for flooring material, etc. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]80 to 90 % of the weight of bisphenol type epoxy resin whose viscosity at 25 ^ is 
below 10000mPa.S. and an epoxy resin composition containing 10 to 20 % of the weight of 1 and 
6~hexanediol diglycidyl ether. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Thi$ invention relates to an epoxy resin composition useful for uses, such 
as engineering works and structural adhesives, concrete reinforcement, a paint, and flooring 
casting. It is related with the epoxy resin composition which was useful for said use, and dealt 
with it by hypoviscosity in more detail, was excellent in the sex, is low-stimulus nature arid was 
excellent in physical properties. 
[0002] 

[Description of the Prior Art]The epoxy resin is used for more various uses than the outstanding 
physical properties and chemicals characteristic, generally uses, such as engineering works and 
structural adhesives, concrete reinforcemenL a paint, and flooring casting, dilute with reactive 
diluent in consideration of handling nature — hypoviscosity — it isHzing and used. As reactive 
diluent generally used for such a use, butyl glycidyl ether, higher alcohol system glycidylethers, 
etc. can be mentioned. 

[0003] However, when [ when the aforementioned butyl glycidyl ether has strong skin irritation ] a 
smell also dilutes an epoxy resin so that it may become hypoviscosity enough, since it is tight, 
use has been undesirably kept at arm's length on environmental sanitation and an industrial 
hygiene. 

[0004]On the other hand, although higher alcohol system glycidyl ether was low odor and low- 
stimulus nature, it was unsuitable for a field of which there is a problem in the intensity of an 
epoxy resin hardened material, and especially high intensity is required, for example, fields, such 
as concrete reinforcement. 
[0005] 

[Problem(s) to be Solved by the Invention]As mentioned above, it is low odor and low-stimulus 
nature, and the epoxy resin composition of hypoviscosity which was moreover excellent in the 
mechanical properties of an epoxy resin hardened material is called for. 
[0006] 

[Means for Solving the Problem]If this invention person inquires wholeheartedly and 1,6— 
hexanediol glycidyl ether which is low-stimulus nature and low odor is used as reactive diluent in 
order to solve a problem of conventional technology mentioned above, they will fully be 
hypoviscosity, low-stimulus nature, and low odor. 

It found out that an epoxy resin composition which was moreover excellent in mechanical 
properties after hardening was obtained, and this invention was reached. 

[0007]That is, this invention provides 80 to 90 % of the weight of bisphenol type epoxy resin 
whose viscosity at 25 ^ is below 10 and OOOmPa.S, and an epoxy resin composition containing 
1 0 to 20 % of the weight of 1 and 6-hexanediol diglycidyl ether. 
[0008]Hereafter, an epoxy resin composition of this invention is explained in detail. 
[0009]Vtscosrty of bisphenol type epoxy resin used for this invention of below SOOOmPa.S is 
[ below lOOOOmPa.S ] below SOOOmPa.S most preferably at 25 **. Since an addition of a diluent 
must be made high in order for handling nature and flow nature to worsen since viscosity of an 
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epoxy resin composition after dilutinir w'rth reactive diluent becomes high, and to lower viscosity 
in such a case if viscosity is more high. Such an epoxy resin composition is lacking in physical 
properties after hardening, and its environmental sanitation and industrial-hygiene top is not 
preferred, either. 

[0010]If bisphenol type epoxy resin of this invention has low viscosity, can use it conveniently, 
but. For example, carry out molecular distillation of what was produced by making epihalohydrin 
react to bisphenols under a suitable reaction condition, and remove a polymeric component, or. 
When making epihalohydrin react to bisphenols. equivalent ratio of epihalohydrin is made high, 
and content of the amount ingredient of polymers can be lessened and can be manufactured. 
[0011]Bisphenols useful as a raw material of bisphenol type epoxy resin of this invention can 
mention bisphenol A. the bisphenol F, bisphenol A D. the bisphenols S, those halogenides, etc. 
These bisphenols can also use a mixture as well as a simple substance. 

[0012]Bisphenol type epoxy resin of this invention can make epihalohydrin able to react to the 
above bisphenols under suitable conditions, and can be manufactured Especially as 
epihalohydrin. epichlorohydrin is used preferably. 

[0013]That which used an epoxy resin of hypoviscosity alone or mixed it to other above 
bisphenol type epoxy resin comparatively and to which viscosity was reduced can be used as 
bisphenol type epoxy resin of this invention. It is a simple substance as an epoxy resin of 
hypoviscosity comparatively, or can be used, being able to blend bisphenol F type epoxy resin 
with other resin. Although a compounding ratio of bisphenol F type epoxy resin is determined by 
viscosity of a mixture, bisphenol female mold resin is included not less than 30% most preferably 
not less than 20X still more preferably not less than 10X. 

[0014]In this invention, 1 and 6-hexanediol diglycidyl ether which is low-~stimulus nature and low 
odor is used as reactive diluent. Although the SRI method (the Societyof Plastic Industry 
method) and the PII method (the skin primary-stimulus examining method) are known as a 
stimulative measure. An SPI value of butyl glycidyl ether and a PII value are shown in the 
following table as 1, 6-hexanediol diglycidyl ether, and a comparison object. As for an SPI value 
and a PII value, the one where a value is smaller has few skin stimuli. 
[0015] 

1.6-hexanediol Butyl glycidyl ether Diglycidyl ether SPI value 2 4PII value 1.7 4.2-6.8[0016]1 and 
6-hexanediol diglycidyl ether has small skin irritation, and it is preferred on an industrial hygiene 
so that clearly [ it may be above and ]. 

[001 7]Steam pressure is low, 1 and 6-hexanediol diglycidyl ether is low odor, and there is little 
influence on labor environment and natural environment. Steam pressure of 1 and 6-hexanediol 
diglycidyl ether and butyl glycidyl ether is shown in the following table. 
[0018] 

1.6-hexanediol Butyl-glycidyl-ether temperature Diglycidyl ether 25 <1.0mmHg 3.6mmHg80 ** 
0.9mmHg 5.0mmHg100 ** 2.0mmHg 7.5mmHg[0019]In order to attain the purpose of this 
invention, the above skin irritation is low and use of 1 which has low steam pressure, and 6- 
hexanediol dtgiycidyl ether is indispensable. 

[0020]An epoxy resin composition of this invention contains 1 and 6-hexanediol diglycidyl ether 
ten to 20% of the weight preferably five to 25% of the weight as reactive diluent. When content of 
reactive diluent is larger than the aforementioned range, physical properties after hardening are 
scarce, and since viscosity of an epoxy resin composition is high when content of reactive 
diluent is smaller than the aforementioned range, it flows, and a sex and handling nature are bad 
and are not preferred. 

[0021]The epoxy resin composition of this invention can mix 1 and 6-hexanediol diglycidyl ether 
with the above comparatively hypoviscosity epoxy resins by a publicly known method, and can be 
manufactured. In the case of mixing, an additive agent is mixable according to the purpose. As 
such an additive agent, a hardening agent, paints, coloring matter, a filler, weathering material, an 
antioxidant, an ultraviolet ray absorbent, etc. can be illustrated. 
[0022]An epoxy resin composition of this invention is hypoviscosity. 

It is tow-stimulus nature and low odor, and since It moreover excels in mechanical properties 
after hardening, it is used suitably for uses, such as engineering works and structunal adhesives. 
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concrete reinforcement, a paint, flooring, and casting. 

[0023]An example is ^ven to below and this invention is explained concretely. 
[0024]. Were obtained by carrying out molecular distillation of the bisphenol type A epoxy resin 
to which epichlorohydrin might be made to react to example 1 b isphenol A. 14 % of the weight of 
1 and 6-hexanediol diglycidyl ether was added to viscosity 4800mPa.S with few amount 
quantitative formulas of polymers, and bisphenol A type epoxy resin"(a)8654 of the weight of the 
weight per epoxy equivalent 173 [ about ]. and an epoxy resin composition of viscosity 961mPa.S 
was obtained to it. Added the Ancamine 1618 (denaturation alicyclic polyamine system hardening 
agent, exhaust air products company make) 66.4 copy to this epoxy resin composition, it was 
made to harden for seven days at 23 **, and an epoxy resin hardened material was obtained. The 
physical properties of an obtained epoxy resin hardened material are shown in Table 1. 
[0025]Viscosity 8700mPa.S with few amount quantitative formulas of polymers which might make 
an excessive quantity of epichlorohydrin react to example 2 b isphenol A, and bisphenol A type 
epoxy resin-(b)83.5% of the weight of the weight per epoxy equivalent 180 [ about ]. 16.5 94 of the 
weight of bisphenol F type epoxy resin of viscosity 2700mPa.S produced by making 
epichlorohydrin react to the bisphenol F and the weight per epoxy equivalent 174 was mixed, and 
an epoxy resin mbcture of viscosity 7000mPa.S was obtained. To 85 % of the weight of this epoxy 
resin mixture, 15 % of the weight of 1 and 6-hexanediol diglycidyl ether was added, and an epoxy 
resin composition of viscosity 1200mPa.S was obtained to it Added the Ancamine 1618 (made 
by exhaust air products company) 65 copy to this epoxy resin composition, it was made to 
harden for seven days at 23 and an epoxy resin hardened material was obtained. The physical 
properties of an obtained epoxy resin hardened material are shown In Table 1. 
[0026jTo 88 % of the weight of bisphenol F type epoxy resin used in example 3 E xample 2, 12 % 
of the weight of 1 and 6-hexanediol diglycidyl ether was added, and an epoxy resin composition 
of viscosity 884mPa.S was obtained to it Added the Ancamine 1618 (made by exhaust air 
products company) 67.6 copy to this epoxy resin composition, it was made to harden for seven 
days at 23 and an epoxy resin hardened material was obtained The physical properties of an 
obtained epoxy resin hardened material are shown in Table 1. 

[0027]To the bisphenol A type epoxy resin-(b)85% of the weight used in example 4 E xample 2, 1 5 
% of the weight of 1 and 6-hexanediol diglycidyl ether was added, and an epoxy resin composition 
of viscosity 130DmPa.S was obtained to it Added the Ancamine 1618 (made by exhaust air 
products company) 64.5 copy to this epoxy resin composition, it was made to harden for seven 
days at 23 **, and an epoxy resin hardened material was obtained The physical properties of an 
obtained epoxy resin hardened material are shown in Table 1. 

[0028]To the bisphenol A type epoxy resin-(a)85% of the weight used in example 5 E xample 1, 15 
% of the weight of 1 and 6-hexanedrol diglycidyl ether was added, and an epoxy resin composition 
of viscosity 881mPa.S was obtained to it Added the Ancamine 1618 (made by exhaust air 
products company) 66.8 copy to this epoxy resin composition, it was made to harden for seven 
days at 23 and an epoxy resin hardened material was obtained. The physical properties of an 
obtained epoxy resin hardened material are shown in Table 1. 

[0029] Bisphenol A type epoxy resin used in example 6 E xample 1 - (a) and bisphenol A type 
epoxy resin used in Example 2 - (b) was mixed by 1:1 and an epoxy resin mixture of viscosity 
6500mPa.S was obtained. To 85 % of the weight of the epoxy resin mixture. 15 % of the weight of 
1 and 6-hexanediol diglycidyl ether was added, and an epoxy resin composition of viscosity 
1 lOOmPa.S was obtained to it Added the Ancamine 1618 (made by exhaust air products 
company) 65.5 copy to this epoxy resin composition, it was made to harden for seven days at 23 

and an epoxy resin hardened material was obtained. The physical properties of an obtained 
epoxy resin hardened material are shown in Table 1. 

[0030]Bisphenol A type epoxy resin used in example 7 E xample 1 - Bisphenol F type epoxy resin 
used in Example 2 was mixed with (a) at a rate of 1:1, and an epoxy resin mixture of viscosity 
3700mPa.S was obtained To 88 % of the weight of the epoxy resin mixture. 12 % of the weight of 
1 and 6-hexanediol diglycidyl ether was added, and an epoxy resin composition of viscosity 
1000mPa.S was obtained to it Added the Ancamine 1618 (made by exhaust air products 
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company) 65 copy to this hypoviscosity epoxy resin composition, it was made to harden for 
seven days at 23 **, and an epoxy resin hardened material was obtained. The physical properties 
of an obtained epoxy resin hardened material are shown in Table 1. 

[0031]9 % of the weight of butyl glycidyl ether was added to viscosity 13400mPa.S which might 
make epichlorohydrin react to comparative example 1 b isphenol A, and wide use bisphenol A 
type resin-(c)91% of the weight of the weight per epoxy equivalent 187 [ about ], and an epoxy 
resin composition of viscosity 1 lOOmPa.S was obtained. Added the Ancamine 1618 (made by 
exhaust air products company) 62.7 copy to this epoxy resin composition, it was made to harden 
for seven days at 23 and an epoxy resin hardened material was obtained. The physical 
properties of an obtained epoxy resin hardened material are shown in Table 2. 
[0032]13 % of the weight of C12-C14 highei^alcohol system glycidyl ether was added to the 
bisphenol A type epoxy resin-(b)87% of the weight used in comparative example 2 E xample 2, 
and an epoxy resin composition of viscosity 980mPa.S was obtained. Added the Ancamine 1618 
(made by exhaust air products company) 59.6 copy to this epoxy resin composition, it was made 
to harden for seven days at 23 and an epoxy resin hardened material was obtained. The 
physical properties of an obtained epoxy resin hardened material are shown in Table 2. 
[0033]30 X of the weight of 1 and 6-hexanediol diglycidyl ether was added to the bisphenol A 
type epoxy resin-(b)70!6 of the weight used in comparative example 3 Example 2, and an epoxy 
resin composition of viscosity 385mPa.S was obtained. Added the Ancamine 1618 (made by 
exhaust air products company) 66.0 copy to this epoxy resin composition, it was made to harden 
for seven days at 23 and an epoxy resin hardened material was obtained. The physical 
properties of an obtained epoxy resin hardened material are shown in Table 2. 
[0034]25 % of the weight of 1 and 6-hexanediol diglycidyl ether was added to the wide use 
bisphenol A type epoxy resin-(c)75% of the weight used by the comparative example 4 
comparative example 1, and an epoxy resin composition of viscosity 636mPa.S was obtained. 
Added the Ancamine 1618 (made by exhaust air products company) 53.6 copy to this epoxy resin 
composition, it was made to harden for seven days at 23 and an epoxy resin hardened 
material was obtained. The physical properties of an obtained epoxy resin hardened material are 
shown in Table 2. 
[0035] 

Table 1 example 1 2 3 4 5 6 7 c ompressive strength . 7.3 7.2 6.9 6.7 6.6. 6.6 6,7 compressibility 
213 210. 196 207 207 206 205 flexural-strength 7.77.2 6.8 7.2 6.9 6.9 Rate of 6.7 bending 
flexibility 276 253 239 299 284 284 247 Units of each physical properties are all (kg/mm2).[0036] 
Table 2 comparative-example 1 2 3 4 c ompressive strength 6.9 6.0 4.1 5.0 compressibility 212 

185 139 Flexural strength 7.1 6.2 3.5 Rate of 4.8 bending flexibility 288 223 171 Units of 

each physical properties are all (kg/mm^). [0037]In Examples 1-7. as compared with the 
comparative examples 2-4. an epoxy resin composition of this invention is hypoviscosity, and 
excellent in mechanical properties so that cleariy. Even if it compares an epoxy resin 
composition of this invention with elegance conventionally which uses butyl glycidyl ether 
mentioned as the comparative example 1, it is equivalent or has attained mechanical properties 
and hypoviscosity beyond it. 

Moreover it is low steam pressure, and since 1 of low-stimulus nature and 6-hexanediol 
diglycidyl ether are used, there are few adverse effects to labor environment and natural 
environment. 

[Effect of the Invention]The epoxy resin composition of this invention has high mechanical 
properties and hypoviscosity so that more cleariy than an example and a comparative example. 
The epoxy resin compositions of this invention are low-stimulus nature and low odor, without 
sacrificing mechanical properties and viscosity. 



[Translation done.] 
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